Ductus venosus (DV) has a pivotal role in the fetal circulation. It serves as a conduit connecting the fetal umbilical and portal venous system with the inferior vena cava. The absence of DV is an uncommon anomaly. In case of agenesis of DV, the umbilical vein joins the fetal systemic venous circulation via the intrahepatic or extrahepatic route. We report a case of absent DV with associated anomaly diagnosed in the first trimester using three-dimensional (3D) colour Doppler. DV is an important vascular channel in the fetal circulation. It preferentially channels the oxygenated umbilical venous blood to the vital organs like the brain and the heart. It is routinely evalu a ted in the first trimester as its abnormality serves as a marker for fetal aneuploidy and cardiac anomalies. Agenesis of DV is a relatively uncommon anomaly. Its prevalence is 1:2 500 between 11 and 14 weeks of gestation.
Ductus venosus (DV) has a pivotal role in the fetal circulation. It serves as a conduit connecting the fetal umbilical and portal venous system with the inferior vena cava. The absence of DV is an uncommon anomaly. In case of agenesis of DV, the umbilical vein joins the fetal systemic venous circulation via the intrahepatic or extrahepatic route. We report a case of absent DV with associated anomaly diagnosed in the first trimester using three-dimensional (3D) colour Doppler. DV is an important vascular channel in the fetal circulation. It preferentially channels the oxygenated umbilical venous blood to the vital organs like the brain and the heart. It is routinely evalu a ted in the first trimester as its abnormality serves as a marker for fetal aneuploidy and cardiac anomalies. Agenesis of DV is a relatively uncommon anomaly. Its prevalence is 1:2 500 between 11 and 14 weeks of gestation. [1] It can be detected in the first trimester using colour Doppler. Our case illustrates the diagnosis of this entity using three-dimensional (3D) colour Doppler.
Case report
A 27-year-old primigravida attended our institution for firsttrimester screening sonography. Transvaginal sonogram revealed a cystic lesion with septations measuring 3.6 × 2.4 cm in the fetal neck, suggestive of a cystic hygroma (Fig. 1A) . In addition, there was bilateral pleural effusion with generalised subcutaneous oedema suggestive of hydrops fetalis (Fig. 1B) . Colour Doppler sonography revealed the umbilical vein draining into the portal sinus with non-visualisation of the DV, which would connect the portal sinus with the inferior vena cava (IVC) ( Figs 1C and 1D ). Hence, a diagnosis of agenesis of DV with intrahepatic drainage was made. There were no other associated anomalies. The couple was offered fetal karyotyping. They opted for termination of the pregnancy. Karyotype of the products of conception post termination of the pregnancy revealed 45XO karyotype consistent with diagnosis of Turner's syndrome.
Discussion
DV performs a crucial role of directing 20 -30% of the oxygenated blood coming from the umbilical vein towards the right atrium, and from there through the foramen ovale into the left atrium, and thereafter the brain and the coronary arteries.
[2] In the absence of DV, the umbilical venous blood reaches the heart via other routes: intrahepatic or extrahepatic. In the intrahepatic route, the umbilical venous blood drains directly into the portal sinus. From the portal sinus, it reaches the systemic venous circulation either through an abnormal venous channel to the right atrium or via hepatic sinusoids to the hepatic veins. The extrahepatic route bypasses the portal sinus, such that an abnormal venous channel connects the umbilical vein directly to the systemic circulation. This channel may join the right atrium, IVC, renal vein, iliac veins or, less commonly, the left atrium and coronary sinus. [3, 4] Agenesis of DV is diagnosed using colour Doppler. The normal DV is visualised in the sagittal section of the fetal abdomen. It is seen beyond the umbilical vein as an area of aliasing in continuity with the portal sinus and draining into the IVC (Figs 2A and 2B ). On
Fig. 1. A. B-mode sonogram of the fetal neck axial section showing an anechoic lesion with septation suggestive of a cystic hygroma (arrow). B. Transverse section of the fetal thorax demonstrating bilateral pleural effusion (asterisk). Note the diffuse oedema of the chest wall (arrow). C. Colour Doppler image of the sagittal section of the fetal abdomen showing the umbilical vein (UV) draining into the portal sinus (PS). No channel is seen connecting the PS to the IVC. These features are suggestive of agenesis of DV. Note the hepatic vein (HV) draining into the IVC. D. 3D colour Doppler image showing the venous connections in the fetus with DV agenesis. (UA = umbilical artery, AO = descending aorta.)
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spectral interrogation, the DV has a triphasic waveform distinct from the monophasic waveform of the umbilical vein. With the recent impetus on first-trimester screening for aneuploidy and availability of highresolution transducers, agenesis of DV can be diagnosed in the first trimester. The use of 3D colour Doppler gives a panoramic view of the fetal circulation and helps better understanding of the vascular connections. Thubert et al. [5] reported a case of absent DV in the third trimester using 3D power Doppler. Our case illustrates the 3D colour Doppler findings of DV agenesis in the first trimester. In case of non-visualisation of the DV, a detailed evaluation of the fetal anatomy is mandatory as it may be associated with several anomalies. [6] A recent study demonstrated that in nearly half the cases with absent DV, the fetal nuchal translucency (NT) is above the 95th percentile. In the group with increased NT, more than 40% of fetuses had chromosomal abnormalities. The most commonly associated aneuploidy was Turner's syndrome. It was observed that in most fetuses with NT below the 95th percentile, absent DV was an isolated finding and these pregnancies had a normal outcome. [1] Therefore, in case of absence of DV in the first trimester, the prognosis is determined by the NT measurement. If the NT is normal, the prognosis is favourable. In cases with isolated absent DV, the site of umbilical venous drainage is important. Direct drainage of the umbilical venous blood into the right atrium, IVC or its branches can cause volume overload on the fetal heart with the potential to cause cardiomegaly and cardiac failure resulting in hydrops fetalis. [7] Therefore, the prognosis is most favourable for isolated DV agenesis with intrahepatic drainage. Although our case had an intrahepatic drainage of the umbilical vein, it was associated with cystic hygroma and hydrops fetalis. Karyotype of the conceptus revealed Turner's syndrome. This underscores the sig nificance of searching for associated anomalies in agenesis of DV which can determine the prognosis.
In conclusion, agenesis of DV can be diagnosed in the first trimester using colour Doppler. The umbilical venous drainage pathway can be exquisitely depicted using 3D Doppler. The diag nosis of DV agenesis warrants detailed structural evaluation of the fetus for associated abnormalities. Fetal karyotyping should be offered to rule out chromosomal anomalies. If absent DV is seen in isolation, close fetal surveillance is recommended, especially in cases with extrahepatic drainage because of the risk of developing cardiac failure. A B
